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(54) [fgK<z>£$0 *)/yj><Dl&mni?VJ>>imt Fn*;t^;Wfc 



(57) [^mt^^lQH] 
g 2 ~g 20 <d±s J-isy j 

-OH. 

-OR" ; (5t+s R" ^-C^TJU^JU. 7'J- 

O 

II 



OR iv 

I 

-C-OR i¥ 
I 

R' ; 

(st*. r' i«fe:£[^ w,c^G ]2 (Drj[,^j[,mx\tm 

— ;u&^£>MtR£;Pu fits ^fTte&ZiK^ r' [z 

-sr" ; (se*. r" ri±E©*«<D»y-efc*) ifetf 



1 



(SC+ 

or, or 



o 
II 

I 

R ,M ; 

r fi_tiB<D^«(Dii y -e ) 



0. 1:1~2O:1<&iBHfl[zA&^kbb07k 
il^MX £ ©iS^l* £: ftlMKDffttT left ftfe $ -fr * 

e>fcy. fit, 

' -ex (v^x^U/frX^y ) -o-^rvb 



3, 4-v^PP-ar, or' - tfX ( *sy x - JUt^X? 

y) -o-^yux 

a, a' -ex Cv Cp - h 'J yuj-u*=?)\,yjL — 

BtSftk*. 20~250^(BKHfl<D;SK;&tf15~800psig<B 

R v fi^±L[z % tju^ju. 7'J-Jk r^u^u. tju* 

3^rv s 7'J- JUTh^rv. 7U-ik T^JU^MU. T)l> 

JU?K— JU. TfvjU^ JU. 2jJU7|^S/L/— HAWK XJL,*> 

i«(cffi«0t KP*JU5JHbSfto 
[«*«3] R-ttlEttW. 
h 'J ^x - ;L//tvX^^ 

^>VJ1/V7i -JUTfvX^-f 

V^VvJU^x -JU/tsX^^ 
h U v£ P 's^r vJUTfcX 7>fX 

v^x -;ixv^7 p^s^vJU7tvX^-< 

V37x — JU- n -^JU/KX^-f 
hUX (3,4-V^ P P^VvJU) 7fcX?-f V&tf 
h'J (4 - t -^JU'OvJU) 7fvX^^> 

[=f #0(4] >ifi^n eL/>-eft*Bl3Ra)«SH 

^1 ^(cSBKO) t Kn^l/SJHb^o 



jusjHbarfto 

-30a)ttHWe&^Sf3R(7)9EHai]S[z*BK<7)t Kp* 

[If 7] n&ftttnaSttKttk: h*P*JU5JHbft 

CAU, Rh (mg) /»#J (mL) COhb^O. 07-0. 280DttH 
I*HCAU. [3j-U?-f i/flW&L (STP) Rh(£mg(£ 
J±*<0. 015-1. 50(7) $BHfllzAy. [C0XliH 2 «MS L (S 
TP) RhOmg»<OJ±^0.015-1.50DlEHl^[zAy. 
;^Jg^80-150 o COtGllll^[c$|t#^^ N ^ Lt J^^JE 
*A<240-280psigO)«SBrt(3|tl#aF*i4. sMSOttHSI 
1 3S[z*H«<o t K p ^ JHbSft o 
[gf*]S8] ^ffiflHb^Bfl^b: KPTKJUSJHbLTTJU 

c 2 -c 20 cD^Ey tm^^ 

-0H. 



-OR" 



(xt*. r" fi. c^-c^tji/^u. 7U- 



O 
II 

-C-OR"' ; 

* u — juxiir^ ju-jus 

OR ' v 

I 

-C~OR Sw 
I 

R" ; 

-JUS^£>HiR£;|x. fit, #R iv fi»uS:[^ R' (3 

-sr" ; ca+. r" ii±B«)««fl)ayc**) 4t« 
[z 

0 
II 

-N-C-R ,,, 
I 

R'" ; 

(iC*. Rf±±BH<7)S*<7)jaye&^) 

ThU^^f 0. 1 :1-20:1<Z)|Q|lll^l[zA^^E;Ui:b<7)7K 



2 



ZttiUbtzy* fit, nrntf. mfe-. 



/ \ / V.„, 
PPh 

\ O I 1 

* • PPh 
N / \ / 2 
♦ * 

Sftto*. 2O~25O^<DttHfl(Da£;&UM5~8OOpsig(0 

[=f ^il9] va<^p if uvefcSafsRoaEH 

1 -50<7)ttHWT?&^Sf*O)ttffla8gi[CBBKa)t KP 

[»#JS i i] -ffiiB^Opy^Aiz»-r^^uib3b< 
TKJUSJHbSfto 

[If^rii 2] Ttisy* v^if uvt^p euvto) 
JHbSfto 

[»*fl|13] (a) Of, or' -ex (v^x^JUTfvX 
3,4-v^pp-qt, ol' -ex (v^x -;U/tvX^^ 
or, or' -ex Cv ( p - h 'J P > TJU? x — 

A* & 4 3¥fr £ £ *i 4 , 1/1© - M IBtt^/RhflD^ JU 

(b) i/i0H/Rh0ji^it-eoHifet;[c 

(c) Z/KOCO/RhtO^JHt-eflD-iWbJftST?. li^bL 
fcpSWS^Tfft* AUK, 

[If^till 4] (a) l/KO^ftBEtt^/RhtO^EJUite© 
I o i p 2 

(b) 1/1(DH/Rh<DJI^JiT*(DHtttf[z 

(c) 2/1<DCO/Rh<3!)^JUtt:Tf<3!)-iWbJft*Tf. «tWb L 
fcPv^A^t^^lo 

[«R0[)Kin«:ttn] 

*S&SJ3[±. Tl-u^-r >op v^A&Mt Kp/Kjusju 

ibizm-r&o 

T-C. tU7>f >***xt;-iWbjft*t«ftli*-a:4z 



ftktt r= Jt'* r , Mm 2 <d <p ft i*«f«M*T t?*- u ? ^ > 
CO t Kp Tfv ;u == ;Mb * «3tf 6 - 1 tfif* # 4 £ U 5 ^Ui^ 

ftfrSffia) P v^A^— X<7)M^<7)-o<7)&£J£. 0j 

x^-r>iifi. t KP7tvjus;MbJS^^T-e7';u^u 
vT'J — JU/t-vX^^r >JHzK4b-r**«lA<ft*o -tte> 

Lt^tO) p v^AJ^P v^Atgf*<0fM<0fcto<Z>S 
^ftaJSi^itTMiftl^ma :<ht»*l»o pv 
->AIHt$8ltftt KP7KJU5JHb««Icft>L4Iztt % 

4 o 

lux hSTIfSfcftrcfiU^JKDPy^AAMSttffl 
LfiLfitt< ft 4o 

tot, ^»a«»»-er*. ksis* Kaa«*<opy 

^AH- xcT) t KP/KJUSJHbM^^oLNTCD-— X 
^fc. Q£-*[s7<<( VlOt KP^U5JMb<Z)f=^(Z) 

W(-«Hl*<*4o li/^ft Kt KP7tvjus;Mb^J?!c 

^[zoixr©ij#^4^#ftrtTiti:i^^[^ ftmmrjis 

T^t K©B*WcoL^r<D*lt«ft»«7|T»A<fc4^t 

x-;L,7fvX^^ >-p v^A»tt£teffl-f €>ffilEt: Kp 
tKl n n B B^tL46l,o ^<LT. Z<Z)cfcaftM^ 
iJrftl^ 

fottopy^-xflot KP7tv;us;HbM^^. 

Xfivv<7 P^^vJU^x - JU/KX^-f >-P v^A» 
t K;I^£j£^££j£iT&o XR. -cDJ:3ftfi 
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tot, *^0gWf±s iSJx^oiSut^bag-t* 

(fc <b o 

;u5JMbsai=cfcorj(*aF*t**(Di-E»"r*. urn 

£ x ny^A^-x^t KP*JU5JMbMK^fc&o 

JU5JHb[cffiffl-r€,f = toOffiSKttTf. JtSttftPi?-? 

^\ #*Izttl\UKjUflr)Se*L<<i:l^BJ**'C»e)*t 
& 0 z*LP,o«fa^M«f±. itK«ftL^-<JK3!)P 

KP^US^Hb^ffiJE-eff^^^^l^-r^o 

t KP7fcju5JMb£jatt£#*& t: KP/KJUSJHbJg;^ 




« + . Arte. 6~14flO>jftXfl(?e*?«**KI3 



/\P>r> (*W«±T?xStf/Xliy«*^ 

rL^4**«?-r=i««-r4**«?-±a>ci 1 Brxtt 1 * 

i/*JU*— JU. *JU7K*i/U— hflM* (moie 

ties) . XJU7N>»B*«:Xttr5y«» (moieties) 

nfi, Ar*<?x— jUT*fc4£*O~40l6H©MS 
(whole number) "CfeU. ArA^^^JU-efe^ £ # 0 ~ 

y > h^-b-ju'Cft4t#0'-8a)ifiHa>«»Tffty. 
ft. 

y. 

#iS5CflgittaiSf±4-8ffl<oisat***^ fit, 

*) 

fc rt»is p v ^7 AHiMtiz «fc y «a * *t * o 
^©-»a**fi-r4ft*«-ib**rztt. or, <*' - 

ex (vT'x -;U7fvX^-r y ) -o-^rvU> (OXY 
L) „ 3,4-v^PP-ar, or' - tfX ( x zljutJvX 
7^7) -o-JevU>. of, of 7 -ex Cv (p-h 

■J ^ju^-p>^jui/^x=.ju) 7fvX^-ry] -o-^> 
R v (±a3trz H ru-jk t^ju^jUs tju* 
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^□^s^vjU/tvX^-r v^x p's^vju* 

X^-r>. v^x -;L/- n -^>>/L/7^X^-< h'JX 
(3,4-V^7 □ P^VvJU) TfcX^V. h'J (4-t 

«*tt»tt;*i^*iittic»#*»is*<i:i>-e. 

fc-MEtt^/n v^A^ujt£j£^H[^*&z<*:j{)< 

mm \h <d ttmm&m zti. m 2 ~ 300 mm a <z> it **<s 

60 Me^&P V^Aibl=^[Z|£ s Py^A (I) v*;u 
h^ur-t? h*— K Pv^A (II) 2-x 
^JU"\*-y\/ i— K P v^A (II) y-t?T— K □ v 
^7A (O) *JUtK-JU Rh 6 (CO) 16 . Rh 4 (C 

0) 12 ) . HRh (CO) (Ph 3 P) 3 (ffiU Ph=?x";u 

'a) o 

sttioraHsaitsct^aBt-s/xpy^b*^^-^ 

&l^Pi?^A-lb*«!l*«ffl-r«a>A<»*L^o 151^ 3 
ttWt<Di&m\t. ztiioCDit'Smtft KP7tvjU5JHb^ 

T-e p e?^A»aattiz#sftits)kffi-r*a>-e. p v 

**w<o«(*»«*«*-r«fctoa)*i=»*Li^p 
»tt p v ^7 ao ffijpj fcjjK»-e fey.- \ p ?>it p 

v^AO^a^^Pv^AA^^^fcI^r^^^ 

b"Cfe^)o 

p v ^ Alb^^ iBtt^-OBf . jfi 3 fc»*J * V 
%Lfomi^Ati&o «/?0)jl!liJt«»*JEl6»IcA*t4J«J* 



L/c p A-*x ? -f >«(**JRlC»IzA*t* - £ * 

\t. m%temm~\*. t KP*ju5JMbSfti-MBW* 
ftkHL **atf-iWb**«« 
#43fet/l^t KP7fv;u^;Hb^^[c^L^F;^t±^:^^^ 

an&jh/cfcy* #J;tf£'<>-h?>. ^>ux mux>3£ 

ttift, y^PA^X y^7P^>^X x— TJU 
»SJ£3& (gas sparged reactor) *«»^8S 

■r & <t a [3H-»[ziBL^j»*-efcs *a>-c* y , 2, 2, 4- 

h (TMPDM I ; Eastman Kodak CompanycT) Eastman Chemical 
s D i v i s i on^ ^ Texano I t LTA¥t # ^> ) 2kZ$ 

a)S"J±!|*a)J:5^b^!Bi**t;o 



HRh ( CO ) 2 [ ( R ) n — ftr^ 



+ . Ar,Y,R,R 1 ,R 2 ,R 3 ,R 4 ,x,y&t/nf±. fjfB^«0 

aye**) 

©ib^^^^-SxhitD^^^o 

fey. Py^A^I xio 6 ^e;u (Py^AtlSf-e 

Jti: Lt±BI4ftL^ Z0J:a^±PIfi-AS^[z % p 

J^f:yPy^A$^1 x10" 1 ^E^J: yyt^^M^MT*- 

b^Ol^fcUs Py^1 x10 5 ^EJU-^5 
x10" 2 ^E^CD$Qllll^ia);M^^$f^Ll^o ^1 x10" 4 -1 
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S^AflD^JUJtfi. fa2~30a>«5Hfl-CS6*>&-e 
(D^EJUtl*. »3~20<Z>ifiHrtT?ftto&T?&5?o 

^W*gitftl\> Tlfi>pr^iSfi^*!ttlJ±f±. v 

fef<DJ:5ft-**«7KX^-f ViBte^O. iEJPCBffit 
a>#£[c£y^L<i£S£g(tftl\» SK^z 

tie* ^iBtt^/p i?^A^jujtA<*ip-r*t. Mftta 

SBllcfi 5 -5, 000fla>KHnO)H3kJR?£*-r«#A 

ib;£;£ i: Ti* L ft U z 0 J: o ftgiftglz 
-OH. 

-OR" ; (it*. R" f£. C^Cjo© 7JU*JU* 7'J- 

O 

it 

- C - 0 R ; 

(it*. R(£. C 1 -C 20 (D7 7 JU^U. 7'JHk TJU 

* u — jux(i7 : ^i/^i/£T?&&) 
OR iv 

I 

-C-OR i¥ 

A- 

(St*. R' fiftjtlc. H.^-C^TJU^l/SXfiM 

»r;u*ju^;Rtfc 6 ~c 12 <z)7 u -ju&xtem^r u - 
JU»A^JM?aF*t. fit, #R iv f±3te5S:[z % r' [zj: 

-SR" ; (St*. R" fi±E<Dft«<DiBy-efc*) &t>* 



N 



O 
II 

C - R "' 



R'" ; 

(it*. Rli-tE<DS«<Dffiy 

^Bjomsic^-r & z t ^mia^tL^ z <7) j: -5 ft 
TE*aa>rju3— jus : 



(CR' 2 )5j-OH/ 



(it*. #r' fi&^ic H,c 1 -c 12 <z)r;u^;u^L< 
&ttt 6 ~c 12 (7)r 'j-jusxiimftr <j— 

(it*, r' luiatioiyTffcy, r" f*. c^c 

f±rvJUST?&y. yf±Oi:20i:(7)F H lT?S»-e&S) ; 

(it*, r' at/xiuESifloaycfcy, f ltr 
TE«ffta)ri2^— jua&r;^-^— jus : 



9-r 



OR 



xv 



(it*, r' RUy f±±ES«©ffiyefcy. fit^ 

R iv l*R' lZ»lt4«fc?lZ**aF*L. fit, 2{@(7)R iv 

(it*, r' ,r" ar;yttinrEft«ayc*4) ;fi 
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* 

t <ce ' 



(it*. R' .R&tf y[ifT!BS*<0ffiy-C&&) o 

-< >^Ifis if L>>, 7°Pt°U> s 1 -^T>s 2 -> 
TJU^PbfUV. 2-^fJl/- 1 -^T>. 1 -'Of 
1 -^N^-t?> % 1-A7°f>, 1 —IfOn- 2 — 
x^ju- i -^s^r-tr>, 1 - Kf-t?>&tn -Tl-^^f 

>fji,e-jn-fjk if ji,e-ji/x-fjk r 

'J JUXf JUL— f JU H plte-JU. □ L/^ >ylf 
2-10^<7)$q|11I^1<Z)^J^^^^. 2~4<i<B9Efflfl 
J^». STBKSJE* (trickle bed reactor) 

^fr*<DimMX\£B\}M (side draw) \t. iiMlz^ jg(^ 

**WO)Safi. fto-190°C©KHi^<o;aS-CfT 
? 0 ^5O-15O°CO)|Q|lI^0;UJg^f^L<. 75~125°C 



2fa15~15OOpsia<0ttHfl<0]E£i/)<. t h*P7M/5JHb 

sicr-*a!»r-«fflaF*t*o »*u<r*. »ioo~450ps 

i a (7) $5131*1 (7) j£ J± 2) $ . ^1 50— 250ps i a(D Ib 

<D & & JSJ^iSffiA^ - ft £ 0) J*RtfM£l*SJ£EE*i T?*§ b 

ft. ^LrffiL^j^JE^fi. «i^rsj^Kga)«ffl. iE 

An <D EffiiSiO &Stt. 2f X 9f i£* £ £ it €, b 

(fc o 

^6^ttf-C**o tt0.5:1~10:1<7>**» 
-IWbJft*J±A<«ffl 2ft& o »1 : 1 -6 : 1 (7)$gISI*I<27K^ 
»-|Mb«*ifcJb«»* L < . «1. 1 :1~5:1<BjfiHrt<D.bb 

bTf £>&o 

*j*«*iwe«f*-e#«o ^tfxSEttWftltL-c. ^ 

/#/*«3t*^-f-h (SCF/M/C) ©BlrtliASo 
L < f*. 25-200SCF/M/CO)9EHWa)J5JS:#J^F H iaffi 
50-125SCF/l»/CflE)«Brta)Sl6#JffllH** 

A<it^LUo -etMi. zccfc^^FHijas-e. ^f 

±*ajSi: SJ^SS+0)ja<* \ss<)\st. (7) FrI (7) al i£ L IV< 

^vx^Mj^^tL^^b-eaD^o yftL^xaj*T? 
ckywjR^F^ .tyjti^xaa-eit jkj^sw 

-f &o 

USS^JfcfHitLfct KP^USJHbSJ^I^flEfflLfcJg; 
j^Sfi. JSo#3fioil(z^Lfcxf >^xxf — ;U3? 

WilCiflLfcXf >L/XXf-JH^b^l)c t-tf) 
t ^^<7) ^fx t ^J^:^^ b tti KtK- h^IStt 
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m/<juz?&&mTf &mmm$m&$£m it, > y >y- 

^*E* *fc«>I-s Engelhard I ndustr i es, D i vi s 
ion, Engel hard Minerals and Chemicals Corp. , Newark, 
N.J. IZ<fey T|T«**Lr^*cfc5ftlPj»Lfcr|Ta[<0 ""f^ 
^FV (deoxo) j 3£g£ffi-r o 7K5H£;1^ LfcK**. 

u\i\s^\zm#it Lr^^^Xfi^U^A (plenum) 

*—*«JBLfc. ;Sft7°Pt°U>(DA 
ofc @ Sfc y ft#« We I^JUHTFaftS (rate-of- I eve 
I drop) *«SfflLraift-r4o 

^<Z)^J^Itv<7)^P e^i-fc a^tt«««M*[:i«*: 

min«s«*isSLr*sim*'CTif*o **ma>#xa 

£-il(7) 3{[H(7) K^-f 7MX h^^^fcilf -ch(cJ:o 

aj-t<£ 0 iHWBrzm. m!±ft%m%.x$ K^r-rx 

0.1 95 'J ^ KJKD2, 2,4- h'J > J 3 L JH.3-'<>£>v 
7l— JU^y V^U— h + WWBLfc* 0.0625g(Z)P 

&tf1.44g0ar, or' -ex (v^x -;L//t^x^-r y ) 



H 2 /C0i:b---5: 1 

H 2 ^ii-5.6'J ^ hJU/# 

coaa-1. 1 y ^ kju/^ 

N 2 ;jft^---0. 96 'J ^ hJU/# 

?ptf u:/*fxaE&»-i.92U ^ h;u/£\ (STP-e) 

^S£l±*i — 260psig 
Sfl5Sft-115°C 

S«»*±Eftf*T-e6B»|IBaiKLfco ftMtf*. tt2. 
38/10lt«B»»itt^tt<*J±**-r€)7'JU J f t K*. K3. 
42tK> h^^TJbft h7l^7A0P v^A/mPal 

(1b.HBu/g-Rh-hr) <D±«**T?±«Lfco 

f±. «1 [^lt&<*:[5lDS£a>P v^A&tfor, or 7 - 
ex (v^x -JU/fvX^^y ) - o -^-> L^VIBte^^ 

* L 

a ^ ^ A/a, a'-t*X(^7^— ^L- 
*^7^ 7 )-o-^r^U>^®T%115 

0 CT\y^"7jb/^ v(n/Iso)^cd 



H 2 


CO 


C3H6 


H 2 /C0J£ 


w 

\soit 


H # & ft , 
Ib.HBu/g Rh-hr 


161 


31 


55 


5.1/1 


2. 38/1 


3.42 


146 


49 


52 


3/1 


2.44/1 


1.91 


96 


96 


54 


1/1 


2.64/1 


1.51 


79 


113 


56 


0.7/1 


2. 85/1 


1.04 



o%j:y*#<*jp-r4-t**Lr^4o 
M3HIMK&£tt0>Jfelft 

IlTt\ Pv^A 2 -x^jU's^y x— h (3 
1.25mg<Z)Rh. 0.30375 y^JU^-g-t;) . or, Qf' -tfX 

(v^x-;L/7fvX^^y ) - o -^-vUVISte^ 1 (0.35 
g. 0.73 5'J^JU) &X$mmL<D^*+)-S — JUJb^lttHtS 

^>f»«0)t KP/t-vJUSJMbJS^[c^ALfco 7°p 
t°U>C7)t KP/t^JUSJMb^. J^^;UJg115°C. ^» 
f^J±^260psig-effofc o SJ6»^<DTa»tt'J ^ K;uS 
TP/»-C*-To 7K^3.36. -iWbK*3.36. S«0. 96S. 
(/7°P tf Ly>1.92 0 ^JUTJU^t K±*«a* 1 B^Kft 
[^fflftL. «1l=IE«Lfc*5l=Lr»«Lfco 
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£-t*fc 0 Sl6»*-a260psigatf115°Crz*»Lfco ^ 
9CilKyiELfco 

X 2 

115*CT?*^ A/a, a'-t*X 



£ ftfe^fefelb HBu/g Rh-Hr N/Isort 

1 1.613 2.76 

2 1.663 2.75 

3 1.700 2.73 

4 1.676 2.76 



a 2 [ztf Lfc«»tt. «nB+-*<o«iaattatfBr* 

<Z)n/iso±««ilt^<oaB«**lt»-r*o 
«4-J*(B 

)l,^^-y-S jl— ht&£ LT3£ALf=Rh31. 25mg. 0. 3037 
* 'J^EJU^t/195mLO^^y — (Texanol) [zS«L 

1 15°C T"Rh/ h 7>U 2- t x 
(^7x-^^7 -f y y^-;i0 
-3,3-^ > * n^^>i 



£ »«8&fclb HBu/g Rh-Hr N/IsoJ± 

1 2. 612 4. 93 

2 2.441 4.92 

3 2.058 4.73 



m 4 

115°Cl?Ph/ ^> h% ^ ^-2, 3- 

L*x(i? 7 — ^5fcX y * J 

J^j J^fbT^3B_gg^ 
£ ftfe^fefelb HBu/g Rh-Hr N/IsoJ£ 

1 1.06 2.93 

2 1.02 2.99 
JJ 0^79 2.49 

0i]5-p v^A-ar, or' - tfX ( v ? x ~ JUt^X ? 
J) -o-*is[s->&Xf&&-a, a' -ex (v?x 

t KP^JUSJHb 

msLmmmftm £ is l ) n it *=3oomi_o x t > ux x ^ 

—)\,Wr— VO IlTtPv^A (2-xf 

JU^-y-y il— h^cb: Lt^ALf:, Pv^A14. 55m 
g. 0. 145'J^EJU) . a, a' -ex (v:7x - JU/t-vX 
7^7) -o-^vl/^SBW (0. 16g. 0. 343= U^E 
M . (22.44g) (70mL) $ 

gALfca **/-lWb**a>1/1SB«* 
J^tfX) -C300psig[zipJEL. 105°C[zjbPl^Lfco I±*lrf)< 
250psig[zffiTLf=B#f±L^*. h<7 L/— 
JS^mS m T?300ps i gfcmP J± L fc o K J& £ 1 05°C -C 2 E# 
Hit » L . t <D Pr1460 P s \g(D±!±M&T tfWim cF o 

T\ 1 -7h^7T>CD94. 3%teibA<*$ttfc 0 SALf:1 

*A<»€>*Lfco ^-JU±JS»<&J£*li3. 
47/ir*feofc 0 

TfvX^^y) -o-^>b>Mlt(Z)1 -7T-^t>ct)J§: 

$££LT\ 3fefra*llf»tt. «fflLfcltt«A<. a, a' - 
ex (v^x -;u/fvx^-r y ) -o-^yU>/6#/ 
«<D2/i/5<z) ; Ejuit-e<offl^i±-ea&ofcffif±. 
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m 5 

~Rh~ 3722 92.22 3^03 

Pt 2.41 w& \M.m;±-j—^oy^ 





H 2 CO 


psia 

CaHe 


lb HBu/g Rh-hr 


7 


121.8 


40.7 


71.3 


4. 57 


8 


126.8 


42,4 


91,1 


5.34 


9 


118.2 


41.5 


81.0 


4.67 


10 


152.2 


41,5 


81.0 


5.32 


11 


81.8 


40.3 


86.4 


3.94 


12 


134.2 


41.2 


82.5 


4.26 


13 


100.4 


41,2 


82,5 


3.63 


14 


98.6 


40.5 


85.9 


4.42 



m 6 0f-^ its tt«S5i±*si6*j#aa)a'eE«-r 

&Jim&m (power law rate) SSSi<fcftl:ftfflL 
*=o TfEOixtfi. IIS^-CORh/OXYLMKOMffiStt*. 
J£j£^(£psiaTfOf*m^ 

Lb HBu/g Rh-Hr 

= 1.16 [H 2 ] 0.52 [CO] -1.38 [C 3 H 6 ] 0.89 

a' -ex (v^x -;u7fvx^^r y ) -o-^yi/>M 

a«>ftiaatt^«>«jitti=ai^nj»*s*LrL^*. * 

«7-ffitt^/PS^AJt*je*fcKW 

LtMo dtL?)<7)lllfifiiJ-ef±. 190mLO;#^iJ^^y 

LfcPS^A33.45mg£«JflLfco TfEOate. 115 0 CT* 
C7)^°P t°U>c7)t KP7t^JU5JHbT?af, a' - t*X (v 
^x-;u/fvx^-r y ) - o u>/Rh^E;H:b£^b 

fcSltWJa+ttt. 7K^4.31L/^STP. -!WbK*1.44L/ 
#STP. t°L/>2. 88L/#STP. Stf^SlO. 96L/#STP 



C^bCT)^^. Pv^Aa, or' -ex (v^x " 

x(D^j: ytt^-ot KP/KJusjMbtc^rur 

l*ffl***±J*U SfefTa^fftllJKttlMTJU^t 

me 

ALfcP v^A33.45mg (0. 325 5 'J ^EJU) &tf18OmL<0 
^-yv — JU+I-»»Lfca, a' -ex (v^x_;ix 
TfvX^^y) -o-^vUVIB^ (0. 77g. 1.625 'J 
=EM <Z>«lJi«A«l*«fflLfco HKl ~14fi. 0i] lie 
fEiSLfc^MTHTofc^P t°U>t KP*JU5JHbSSK 
J£J£3&<B^J±l£260psig-C&y . J5J£#;EK(i1 

i5°c-c&ofco *«<o**i-P*L(=»i^r. **. ^°pe 

fcAb[z^^.fc 0 Hl^1^b14^-e. Rh/ar, or' - ex 

ttic sj$:#j»m*»b$itfc^**^Lri^o t 1 - 

J±£psig^fEfiU MSKJStt^^JUrJur t K<Z)tK> 
h7l ^7AQ)Pv^A/1 B#Ph1 (1b. HBu/g Rh-hr) <h L 

rata 

fg 6 

t*7(^7x^*x7 -f y ) 









#^ 


H 2 


CO 


C3H& 


lb HBu/g Rh-hr 


1 


121.8 


40.7 


8EU 


4.35 


2 


123.5 


28.6 


82.2 


6.78 


3 


121.5 


52,2 


85.3 


2.86 


4 


123.0 


68,8 


82,9 


2.20 


5 


123.3 


41.2 


55.0 


3.07 


6 


122.7 


41,0 


43,8 


2.47 
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m 7 





OXYL/Rh *^I£ 


N/Isoih 


HBu/g Rh-Hr 


15 


1.2/1 


2. 33/1 


1.77 


16 


1.5/1 


2.28/1 


2. 31 


17 


2.0/1 


2.26/1 


3.20 


18 


3.5/1 


2.22/1 


4.32 


19 


5.0/1 


2.27/1 


4,64 
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8 



115 °GX&y°v tr u y<o t Fn ~ ;WfcT'> a, a' 

It?! > /Rh0^;bJt it lb HBu/g Rh-hr 

A. 2/1 OXYL/Rh 

17 0/1 2.26 3. 20 

20 DP BzP 3/1 2. 28 3. 91 

21 DP BzP 6/1 2. 29 4. 92 

22 TBP 3/1 2.27 3.53 

23 TBP 6/1 2.23 4.98 

B. 2/1 OXYL/Rh** 

24 2. 32 2. 78 

25 TBP 6/1 2. 27 4. 89 

26 TCHP 3/1 2.30 4.10 

27 TCHP 6/1 2. 31 4. 30 

28 TOP 3/1 2.43 2.10 

29 TOP 6/1 2.58 1.05 

C. 2/1 OXYL/Rh*** 

30 2. 45 2. 94 

31 OXYL 5/1**** 2.40 4.28 

32 TBP 5/1 2.36 4.47 

33 TDCBP 6/1 2.40 3.30 

34 TTBBP 6/1 . 2.34 4.50 

35 TPP 6/1 2.34 5.34 

36 DPCHP 6/1 2. 33 4. 90 

37 DPBP 6/1 2.24 5.57 



*OXYL=a, a' -t'X (v7i-J^X7-fy) -o 

DPBzP= v^x^JU^VvJUT^X^-f > 

TBP= I- 'J^VvJU^X^-f > 

TCHP= h-'Jv-5o-^JFv;U7^X^^> 

T0P= h 'J - n -JrO ^JUt^X 7 4 > 

TDCBP=h'JX (3,4-v5PP'<>yM *x:7f> 

TTBBP = h 'J (4-IE?fM>-;« TfcX^-O 



TPP= h 'J 7 x-VU7^X7 -i > 

DPCHP= y^i-Jl-y^ P^^vJUTfrX^-f > 

DPBP=v^x^;U- n -^^^TtvX^-f > 

* * mmikn : 

H 2 /C0tb=2. 5:1 
H 2 ;^tii = 4. 31 'J h;U/» 
C0,^iS = 1.71 U -y 
N 2 3Stil = 0. 96 ') v 
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^:J^JltvJ±^ = 260psig 
J£j£;UJt = 115°C 

* * * mm^n\t±mm± * * £ ^ y . tmmx 

it. ;#£i]200ml_* <D Rh25mgtf)M'> L *=;t J£ V fo-otzo 

* * * * ^<Dmmt±OML/Rh(D^)Ut-e&&o 

X?-<> (DPBzP) tf)^J)D^\ 33.45mgtf)P v^7ix£^ 

■r^M^oM^ti^. 2.o/^«ff, or- -ex 

l^o 23, 25^ mm. a, oi' - t:X (v?x 

-jl^x^y ) - o - ^vU>/RhM$£f^s -MIBte 
^hg^>vJL,7^X^^> (TBP) £^KTf 

its ^\m<Dmm^^^o 



y^> ( h u v<7 p^s^v^/fvx^^ tchp) 

-?&Zt(D^mte§m&^L. HI3i33~37f^ -fticDillv 

ztmmz^ mmz&mm. hu-n-Th^^ju^x 

y^> (TOP) c^^a^^i^Stt^^Pt^t^x^^ 

*«B**0>Waia>tt«*#llL"C»lil=E«Lfco 
L L <C A< £ „ ^ *IE Jb**5£l!ll <D«#;& $qH 1*1 

■e*«iTf fe & z t t* fe 5 a 0 



(51) Int. CI. 6 
// C 0 7 B 61/00 
C 0 7 C 69/66 
233/31 



3 0 0 



F I 

C0 7B 61/00 
C 0 7 C 69/66 
233/31 



3 0 0 



02)%BMm /\°^ h, h-VX 7b> 

7^J^)^i, ^+fX 75601, P 
>yt£zL— , vi^- =1— h 306 

(72)£§Bj3# X^eV/\, vxP— A L/^-— K 

r^U^J^i, T^+^X 75601, P 
>yt*a- fL/-X 204 

(72)^0J# /Oy— fcfJUh, yi7'J- vi^fA 
X 

r^J^J^i, T^X 75604, P 
>y tfzL— ^vKap-) =i— h 
2403 



(56)##:£i^ *@»W4774362 (US, A) 
*HWM : 4755624 (US, A) 

(58)i^Lf=#I3Klnt.CI. 6 , DB£) 
C07C 47/02 - 47/198 
C07C 45/50 
B01J 31/22 - 31/24 
C07B 61/00 
C A (S T N) 

WP I/L (QUESTED 
EPAT (QUESTED 
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